Mutation spectral changes in spermatogenic cells obtained from old mice.
Male reproductive health is compromised with increased paternal age, due at least in part, to an increased frequency of de novo germline mutations. Because of technical and sample limitations, there is a dearth of empirical information on the mechanism(s) that mediate this age-related increase in mutant frequency. To study this phenomenon, investigators have used as a model system a transgenic mouse strain that carries a lacI mutagenesis reporter transgene. This transgene displays a paternal age effect and overcomes many of the technical difficulties that have inhibited experimental analyses of age-related changes in the male germline. In this study, approximately 300 mutant lacI transgenes were recovered from defined spermatogenic cell types obtained from various aged lacI transgenic mice and sequenced. The spectrum representing mutations from spermatogenic cells of old mice revealed an increased prevalence of transversions compared to spectra for young and middle-aged mice. Five mutation hotspots were identified in spectra for spermatogenic cells from young and middle-aged mice, but no hotspots were identified in the spectrum for spermatogenic cells from old mice. These results suggest that the challenges to germline DNA change as the animal ages and that the increased mutant frequency observed with increased paternal age is not simply a greater accumulation of mutagenic events characteristic of spermatogenic cells from the young animal.